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*W «fl*|s]<H siji. #7| 4>^€- «*oin|. #7| 5<S? >H 

t^^# * 3Efe ^o} 7 > a^s ^1- ^#£.5. 
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E^SJ 7}^*} ^gj 
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$*22\ 4MI« ^3) 

ire 3 *m 

5U*r ^ Alison 30)1}. 

^^^.S. ^CtoliH (Light Emitting Diode: o|^ LED2JJH ^ 

. ^-§-3^ »15l%12\ <U&3.5. Si £3.. S*l7). A 

#7| LEDS] ^ £ H J*J 7>*>^ °c?^ # 

(Positive-negative) S] 3tf (junction) -g-ofl 3^o| ojs.©}^ ^ 

3«Wlr*l. ^^oj] 2, iM oflM^j $37} "go^ go) 

4oi cj. 

SSh LED^ A^^S 0.25bb!S nfl- 2 ?- ^^.^ 37]S Tfl^ol. <*\^a] 
H =ifl^J 51 PCBofl ^# Slcf. M 7^ 3££*j.°S Af-g-c^ 

D- 5 a}o| ^eh^ 2fl7l7] (Package) u| ^ ^o^ofl ^ Afl^£ *]Eflo] til 

*1# 7fl^a Sicf. LEWI>H ^#*>^- *}*h2. ^ alj^ofl 

^ "J#°t 0|^»h S^M ^ W ^ 
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^'M. «|E1 ^ Cj^ ±«a*SU PCB(Printed 

rcuit Board: o\i\ PCBE*il tf) 7|#o11 ^ #a^7| ?|b}o1 S^^h*:* 
urfoce Mount Device) S>l-o1*lJl SJeJ. 

o|ofl n}e} fiAj^T+S A}#S|Ji $ji=. LE D SMD <§ 2.3. 7fl^S)ji flcf. 

SMD-c- 7|^S] 3^ ^HC- cfl»fl^ ^ 2*E|£ 

^Ji. #<H ^}5fH 4:^ofl cfl*l ^qJi ^^5} 7]^o] ^SlJl ^£.7* 

it^S] SH7l^J 7l££BGA(Ball Grid Arrary) . 9\o\o\ ^ . ^^^J 

5. la^ 7|£ofl o|# #3$ Colics) ^l^^ £Al*> i^olr^. 

i laofl «><Zf ^of. A\V\o)o\ 7)^(10) #ofl ^^^§#(GaN : 11) 

Aj^Al^l Cf§. >^7l N<§ ^5j^#^(GaN buffer layer: 11) o| tgAj^ ojAofl N 
^ (19)# #7| A^oJcH 7)^(10) 3 * J\<£2\ «m Aj^ d > 

VHWZS. ^^^-7|2}^7l^^ (Metal Organic Chemical Vapor 
position: M0CVD)# A&t\5L. ^ 2005. = (torr) -frA|«H}. 

n<g ^ ^ *>7l <=J^(SiH4)7fi# o|-g.*f A)E]So| 

+#353^. #3*1 *J4}# «m 4^ 7^ ^7| *N]AH oi^<H7l^ 

. ^2J^S# SliQMtr %± 7r^ A^«>cf. 
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#7) m *J2Hm#(G«iN :ll)0l ^#S]3. #7l «ftKH}*(U) #ofl ## 
(13># ##Al?Jc*. #71 ^^(13)# <$<$2.3.M ^S}°J#^#(InXGa)£.S 

1^*1 «7}*V M}5.*fl %#£ (13)01 ##£)£ . *1^6fl4 P*8 

#71 P<8 ^2}^§£(15)£- #7| 33K>&*(11)3} tfl£3^ 
#ofl $#5|ol. p<g ^7}*Vc|. a^°S #7] *J£Km^(ll)£ 

°J7^£. 3tt<H] Sj^oi ^74#©1 oj^efji. #cfl*1.2.3. #71 P$ ^^§A( 15 ) 
*l^°fl °J7}£]£- ^^ofl ^^(hole)^-ol o|=.c>of MS. ^ts\^ 

#7| P$ ^^#A(i5) #o(] p 3^(17)2} #71 P 3^(17)2* ^<U*} ^^S. 
#71 C+oU^oj #Jf *] <g<2j #°fl P ^^^(17 a )oj Hfl^l*>ol c+ 

i£f %^*>^. 

5. lb^ #2fl 7l^ofl itfs ^ cfoliHS] iAl*f i^olcf. 

S. lbofl H}S} ^ol. #7) tj^ ^oliH^l #^£3 p (17) 

N 3^ (19) o} HH^Hl<H o|ji. #71 P 3-^(17)2} N 3^(19) A>olofl^ p 
7a)ol ^ C+oliH 3 <8«21 #ofl BH^SlcH ^# *>J2 Sic}. 

#71 H laS] ^£ofl iAl^ B}2} #o|. N 3^(19)£ P 3^(17)2} «J#«1 
7M34 MJ^-ofl t\jL SiJl. ###ofl ^^ofl- P x\ 

(17)2* P ^^(17a)ol Bfl^lSlol + SX^\. 
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3^ N ^o^El °l7f^^Dfl. #71 ^#2*3 ^Ej^S °J*M P 3^2f ^ 
3. ^^S]oi 5U*r P S<$#2| 7^ &0| ^Sj^7j nfl^-o|c+. 

m&£°QM 37*7} ^ 2*5^ °J7}S]^ ^°Jo| N §■ 

7i^7> ^<H^ ^ S ^^o) ^7jSlaS. ^O] ^7}£ C^j *1 # 

"Wfe OT. ^^21 7^f£ ^^oj]^^- 7^7} °1 *M ^>|o S T^^ofl a} 
7]<£ & ^7j «^*>7| o^od £i 33. ^^oflA-]- 3. 3tt<>l °J7JS|o| 3. ^« 
f^£°ll 9j7^t4. 

"lit 7}7^ g^oflAl 7J^o| oi 7 ^^ %$*2] £S. 

#^^]7l^Efl. %#Ao| £^ ^o. ^ CfoliHS) 3 £ 9- 
^^}7l7fl ^Cf. 
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£«h 5. 2bofl ix]^ u\2\ ^oj. c}o|iH2l N ^^ol c^olissj 

P ^AJSJ^. P ^Afl^ ^jf^ *TC«»lL} a-**} 

*H ^ !<>i*i^tfl. °l# «<M*>7| #7l p =±*s\ ^ 

# ^4:^1?]^. #7] P ^4?A£j *|#o| 3*1 ^7*^711 p *t^£ 

°fl ^ 3^ ^ofl >HS *m ^7> ^^5foj. ^ fo fl opj. 

^. 

£ £3 iM<l£°M °j7}sj£- ^^21 3 7l# <£i3j*M1 4* 3XH. 

AWol<H 7m #<HI *JS} P^ P 3^ 3M 
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#7| «H£ c}o|5.s^ *^7fl<>] Hfl^lS]o] #7| 

#7] P 3^3)- ^71^} jo^ <S^1?|7] ^7fi<M 5#*Mr 2# 

#o. S 

#7) C}0|iS5| N #7) t+o| A HS< #Jf 7>#*M 

«1# ^ Hfl^JSlol SIS. 33 ^£ 5* #7| 4 

^ ^°17> >HS «5 sJ<H 3# ^*cJ^5. 

aElJl #7| ^^7fi£l ^*r#2* 31 37J3.2.3. ^Sj^. #7| 

7f#74el2| *Mfe #7| P *R3 ^Jl. #71 ^^7fl£l A^ 7 | N 

HflflSjol ^ ^o|£H21 #Jf 7V#^# <2J#»V 71^1- Bfl 

5U°Oj. #71 ^^7fl£l ^*f£o 45 cfl^sli^ o|=L-. ^^A 0 | 

<H£ 17fl o]# £#SJ^ ^#.2.3. 

^ofl 2\t\#. CfoliH^l #^-<>fl p Hfl^Sl^ P 

I*#£°M 37>S1^ 37|# *J#*M1 **ltf ^ 

<H^. U% cf°lAH 3^ <3<$«1\M JIB ^« ^ 5U3E^ *>sm. 
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^SJ^. i^ofl 5i*\% «m P 3^ (117)2} N (119) § <§>8*HrCfl. £ 

^3 ^ C+ojiHSj ^£^f #7] ^ ^oliS^ #i?. |ofl afl^Hl P ^ (117) 

n (119) a- *n*\jL. <8^<>ii ^ 7l ) S 

n% p ^#(i2oj# nri*ieism. 

#7| *^7fl£ S-^sjol «fl^lS|oi P (120) %^#ofl>H 

§ &<*\M 7># MS ^S^r ^^<H] Bfl^l^Ct- 

H^a. #7l ^>BS 5U^ P ^£(l20)#af #7] P^^(ll7)€- 5 

M(130)§S S^fei*. #7| ^ *}#<130)#£ ^^«> ^o]^ aofl ^ 7] 
tfo] ^E*7^ *\% 7^^# ^feC*. 

a^Jl #7] ^ *J#(130)2j- #7| P ^-&(120)£] ^ 

^ #71 P ^Ml€ #.2.S*L ^7|^ 9| ##3-°(] 3^ 

«J#*M1 ^5M. 
^J^°S P <g iifl^- ^71 nfl§.o(| 2^ # 

#7) ^ €#(130)# #7] *^7l\°l P -^##(120)£ ^7l^^S 
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*Kr *m ^Vms. 4> Sttfcfll. ol-g-*M W 

ith ^ ^°fl *m ^«|2}^cH afl^l=lcH #7| p 

30)#3* ^ P 3^(U7)# <2^t\^ #7| ^#U30)#£ o\± t\tim 

#(130)# *«}o| ^5-0|^o S * # ^ooij a T^^ofl^oj 3^ ^}7f ~ 

o)S\ #^Ao)| o]7>S]^- *WKr ^-fll^ (negative feedback) 

i4ifl7|l7^^ ^2) *M oflofl a}£ ^ CtoliSSl 



22-12 



p s. 32} -una §«i**sa*ish n ^^3} e^*> ^^oq 

*I3<H 5U- P a^ § » jflcf <g^# ^5SJ1. P 3^2* P 

i 5<>« 5*1=1 cfoUH^ 3^ #7] i 32} £ 45} ^ 

^. ^ c*°liH£l §*fl§ ^ afl^|5]cH 5U4r N . #71 P 

^##o| 87flS £«}£]<H «fl^S]cH 5UH. 8 7fl£l P ^^##2} p 37] 

3^|7|^f ^OliS£| P #<H1>M 5.^ ^Efl 

*M tfSTfl 
5L 62f 5l V*\MSr P 107fl£ &***\o\ $7] tf% cfoliHS] ^ 3 

<9<3 Bfl^^StJl. ^7| P a,,^ ^ en 5. 

^7] P ^^2f P ^7M£.S 3^1*1 Ofl. ZJolS} 

a^Jl ^7| *J§#2j- P ^j7|^£LS <3l£]^ P ^ao, 

M^r ^71 P %~2\ ^M** §^*>7fl f^f ^ofl qj^** °]7> 

22-13 



i 8aS} £ 8boJ) £A13 H>S| ^o] . P *r^:Z N 3 

A_T = A_l +A_2 +A_3 




I D £ P ^##°fl °PM3fe ^Ef^Jl. I<£r ^ 
V_D1 == V_D2 == V_D3 

V_D1 =V_0 -R_P1 1_D1 -R_N1 (I_D1 +I_D2 + I_D3 ) 

V_D2 =V_0 -R_P2 I_D2 -R_N2 (I_D2 +I_D3 )- R_N1 (I_D1 *I_D2 +I_D3 ) 

V_D3 =V_0 -R_P3 I_D3 -R_N2 (I_D2 +I.D3 )- R_N1 (I_D1 *l_D2 +I_D3 
R_N3I_D3 

» J? /? J m+ J J.>3 „ - 1 1 „ ^2^3 

i lXl 1 1^2 ^2 ^2 
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#7] Rp^f 5^ ^ ^o|a. R N €• N 3^af2| A>o|oi| g^^r 

^^S)<H 2£r «J*I*>7l S^M. ^^7flS P ^^5]^. p 

«ti*)£l£r P ufl^^jo _ jiflis] 

^ sz^- asm sm. 

Jr^^^l ^ £a) 7 \ ^olC|. 
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£ c*oiiHof] $lo\M. 

W cfoliH^ #**ofl ~^7flS] ^^a 0 | flflAjSjcH 5Ui. #7] 

#7| P ^^Hf o.S 33*1 *W ^^?H^ 33 ^# 2«*>*r 2# 

* l #ofl <U<H>H. 

#7| Z}o\S.^.S] N #7] CloliH^ tfif 7^7^ U+ 

31 

#7| 33 4>3£ ^ *!£ 0 J 2# ^J<L5L *\h t# ^o| iH . 
4] 

Tfl 3 ^o(l ^o^. 

#7| 3* 7J^# * 3=^ ^0] 7 f MS. I** =f-&3. 

<H $ilr 3# ^ «S c^oliH. 
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